The objective of the present paper is to identify total quality aspects on fruits and vegetables based on preferences and perceptions of consumers. More precisely, to identify consumers' concerns, considerations and valuations in the choice of fruits and vegetables and their attitudes towards food quality, safety and certification systems. A survey that utilized a self-administered questionnaire was designed to obtain the data needed for the study that took place in Northern Greece. Consumers who participated in the survey were asked to evaluate several quality attributes, which are considered when buying, and consuming fruits and vegetables. They were asked how important a number of aspects of fruits and vegetables are important to them regarding nutrition, food safety, quality and certification, and they gave a rating from very important to not important at all. The results seem to be important for all the market bodies to develop production and marketing strategies that instill consumer confidence, assure consumer satisfaction and therefore meet demand needs.
INTRODUCTION
The new trends of international trade have led to changes in consumer demand for food. Under the frame of globalization of food systems, consumers became alienated from the origin and the context of the food they consume, and this had consequences for how they view and evaluate their food (Torjusen et al, 2001) . New consumption patterns have been developed, focusing mainly in quality, as it is perceived by consumers. The way consumers evaluate their food when making choices may be highly diverse and complex. The most important quality aspects usually are related to attractive appearance, taste, nutrition value, safety in health, as well as protection of the environment during production process. Obviously, quality is not a unique: it depends on how each consumer evaluates it (Mannion et al, 2000) .
The new trends in consumption patterns can be attributed to several reasons. Research indicated that one of them is the environmental consideration in food production, which usually varies among different consumer segments (Grunert and Juhl, 1995; Wandel and Bugge, 1996) . The priority consumers put on the environment in combination with their willingness to pay for environmentally friendly products depend on whether or not they perceive meaningful connections between food production and environmental problems or other concerns and values in their everyday life (Torjusen et al, 2001) . Another point of the change in consumption patterns lately is the concern of food safety, after the food scares consumers faced in recent years. Therefore, consumers' demand for fresh, heathy food is increasing around the world (Smith and Riethmuller, 1999) .
Consumers who are concerned about food safety are frequently concerned with a number of specific issues to do with food production and handling. These issues affect consumer perceptions of the product in question and can affect future consumption decisions.
It is likely that for many consumers, their perceptions of safety factors are largely inaccurate. Nonetheless, they use these inaccurate perceptions when making consumption decisions. Invisible hazards and imperfect information cause substantial losses to all participants in the food chain (Roberts and Smallwood, 1991) .
Consumers have to some extent lost confidence in the ability of governments, marketers and producers to provide them with safe food. As consumers are unable to accurately assess food risk themselves, they rely on the food industry to remove the risk for them. Once the confidence in this system is lost, it may be difficult to regain (Smith and Riethmuller, 1999) . Considering all the abovementioned, the increased knowledge of consumer attitudes and valuations in the marketplace, and particularly their relation to food quality aspects becomes a need (Torjusen et al, 2001) .
In Greece, consumers began to be aware of food quality and safety in recent years, following the trends at international level. Policy considerations regarding food quality certification and safety were implemented at first in organically produced products, whereas in the last two years certification was expanded to other product categories such as PDO, PGI and TSG 1 (EC 2081/92; AGROCERT, 2001) . The attempts of the state were to better organise the certification system of agricultural products including plant and animal production. Therefore, the market of certified products is rapidly expanding, while consumers search for these products during purchase actions.
Considering the market of fruits and vegetables, data obtained from the National Household Expenditure Survey indicate that the average household expenditure for fresh fruits and vegetables is rather high compared to the total expenditure for food (figure 1). Taking into account that fruits and vegetables are widely purchased from Greek households, as well as the expansion of the market of certified agricultural products in Greece, it is worthwhile to examine the potential of Greek consumers to purchase certified fruits and vegetables. Therefore, the aim of the present survey is to identify consumer perceptions and attitudes towards quality and safety on fresh fruits and vegetables in Northern Greece. More precisely, (i) to evaluate the level of concern and interest consumers express on nutrition and food safety issues, (ii) to identify their perceptions on pesticide infections on fruits and vegetables and on chemical residues as well, (iii) to identify consumer attitudes towards and confidence on the quality certification systems of fruits and vegetables and (iv) to estimate whether the socioeconomic factors and the knowledgeability of quality products affect the abovementioned issues.
MATERIALS AND METHODS
A survey that utilized a self-administered questionnaire was designed to obtain the data needed for the study that took place in Northern Greece. Overall the questionnaire was put on 401 respondents using a two-stage random area cluster sampling procedure. Consumers who participated in the survey were asked to evaluate several quality and nutrition attributes, which are considered when buying, and consuming fruits and vegetables. They were asked how important a number of aspects of fruits and vegetables are important to them, and they gave a rating from very important to not important at all. The same process was used for evaluating their confidence on fruit and vegetable 1 PDO: Protected Destination of Origin PGI: Protected Geographical Indication TSG: Traditional Speciality Guaranteed certification systems and their attitudes towards the market of these products.
A Principal Component Factor Analysis, with varimax rotation, was used in order to group the variables according to their relevance and to impress specific categories in each section (concern on nutrition and food safety, attitudes towards residues and infections of fruits and vegetables, attitudes towards fruits and vegetables certification systems). The internal consistency of each factor within each section was assessed by calculating the Cronbach's alpha coefficient.
In addition, to identify potential differences among consumers' attitudes, t-test and ANOVA analysis were implemented according to respondents' socioeconomic characteristics. The programme that was used for the analysis of the data was SPSS v.10.
PRELIMINARY RESULTS
The majority of the respondents participated in the survey are women (67,3%), whereas men represent 32,7% of the total sample. As far as their age is concerned, 57.9% are aged between 21 to 40 years, 37.7% are from 41 to 60 years old, with the other two scales (18-20, 60+) sharing the remained 4.4%. Most of the respondents are married (63.4%), 31.4% are single and 5.2% divorced or widowed. Considering the household size of the respondents, 37.7% are households with four members, 25.2% have three members, 15% have two members and 9.7% are single member households. One out of three respondents is graduate from high school, one out of four are university graduates, 16 percent are graduates from technical professional schools, while a rather negligible percent (4.4%) have completed postgraduate studies. The majority of the consumers participated in the survey work either as civil servants (35.9%) or in private service sector (27.4%). Moreover, 15.5 percent are housewives, 13.7 own an enterprise, and the remained are either retired (4%) or university students (3.5%). Consumers' average monthly income reaches to 1770 €. A great percent equal to 84.5 of the respondents seem to be aware of organically produced fruits and vegetables, 63.3 percent are informed about Genetically Modified food. As far as the quality certification systems are concerned, the most common among the respondents seem to be ISO (55,6%), whereas HACCP certification system is almost unknown (9,5%).
RESULTS

Consumer attitudes towards nutrition and food safety
In order to measure the degree of interest consumers express on nutrition and safety of food a set of nine items were designed and the participants were asked to indicate their level of agreement with each one. As illustrated in table 1, principal components analysis identified three factors with eigenvalues greater than one. All nine variables had a loading of 0.45 or higher on one of these factors, illustrating a good fit and accounting for 50 percent of the variance.
Three items were identified under factor 1 with loadings ranging from 0.622 to 0.711. An analysis of these items was interpreted as items related to rather small interest about nutrition and food safety. Specific items on Factor 1 are presented in table 1. Factor 2 identified three items, which had factor loadings ranging from 0.638 to 0.705. These items related to high interest about nutrition and food safety (table 1). Factor 3 addressed safety feeling about health. Specific items included in the factor are given in table 1. Factor loadings range from 0.451 to 0.751. Each of the three scales were found to have a satisfactory level of internal consistency, with Cronbach's a equal to 0.58, 0.52 and 0.46 respectively.
Using the total scores of each factor an attempt was made to describe consumer attitudes on nutrition and food safety (min = 3, max = 15). The average level of agreement with the items of the first factor was found equal to 8.9 (std = 2.5), meaning that low interest in nutrition is observed in a medium level.
In order to identify whether consumer attitudes towards the items of the first factor are differentiated according to their socioeconomic characteristics t-test and one way ANOVA analysis was performed. Results indicated that statistically significant differ-ences were observed according to gender (t = 2.2, df = 397, p < 0.05), age (F 3, 395 = 7.76, p < 0.001) and educational level (F 3, 395 = 10.01, p < 0.001). In addition, significant differences were found relevant to whether consumers are informed about HACCP (t = 2.76, df = 397, p < 0.01) and ISO (t = 2.6, df = 396, p < 0.05) certification systems. More precisely, men, elder consumers, those of lower educational level as well as those who are not informed about HACCP and ISO certification systems appeared to have low interest in nutrition and food safety (table 4) .
The average level of agreement with the items of the second factor equals to 11.9 (std = 1.8), indicating a high interest in nutrition and food safety. According to the results, consumers who are aware of organically produced products (t = 2.29, df = 398, p < 0.05) as well as of HACCP certification system (t = 2.15, df = 398, p < 0.05) are more concerned on nutrition. The average level of agreement with the items of the third factor equals to 7.9 (std = 2.06), meaning low confidence on the quality and safety of food. The only variable that indicated significant differences on consumers' attitudes was age. More precisely, elder consumers appear to have high confidence on the foods they consume (F 3,394 = 9.28, p < 0.001).
Consumer attitudes towards chemical residues and pesticide infection on food
The degree of consumers' awareness on residues and infections on fruits and vegetables was measured given a set of 10 relevant items. Factor Analysis yielded a twofactor solution accounted for 62% of the variance in the sample. The first factor identified six items concerning chemical residues in fruits and vegetables, with loadings ranging between 0.660 and 0.769. The second factor included four items related to infections from pesticides on fruits and vegetables with loadings ranging between 0.551 and 0.896. Both the two scales were found to have a high level of internal consistency, with Cronbach's a equal to 0.85, 0.795 respectively.
Consumers consider very important the absence of chemical residues (Μ = 27.52, std = 3.4) and of infected products (M = 17.16, std = 2.92) from the fruits and vegetables they purchase. Considering t-test and ANOVA results, consumers aware of HACCP certification system (t = 2.77, df = 394, p < 0.01) and women (t = 3.13, df = 397, p < 0.005) appear to be more concerned in chemical residues. Moreover, as far the items of the second factor are concerned, women (t = 3.57, df = 397, p < 0.001) and consumers of low educational level (F 3,395 = 7.89, p < 0.001) evaluate very important the lack of infections in the appearance of fresh fruits and vegetables.
Consumer attitudes towards fruit and vegetable certification systems
In order to measure consumers' attitudes towards fruit and vegetable certification, a set of 11 items was given and consumers asked to express the level of agreement with each one (1: strongly disagree to 5: strongly agree). Factor analysis yielded a five-factor solution, explaining the 74.2% of the total variance in the sample. Factor loadings range from 0.456 to 0.923. Each of five scales were found to have a high level of internal consistency with Cronbach's a equals to 0.71, 0.75, 0.70, 0.68 and 0.65 respectively.
The average level of agreement with the first factor equals to 12.06 (std = 2.22), indicating that consumers express a high willingness to purchase certified fruits and vegetables. Analysis indicated that women (t = 2.13, df = 396, p < 0.05) and consumers aware of organically produced products (t = 3.37, df = 398, p <0.005) are more willing to buy certified products (table 4). Consumers express an average level of agreement with the second factor equal to 7.13 (std = 1.81), interpreting that they are aware of the supply of certified fruits and vegetables in a medium level. Significant differences were found according to age, educational level, awareness of organically produced products, of HACCP and ISO certification systems. Therefore, elder consumers (F 3,396 = 4.79, p < 0.005), those of higher educational level (F 3,396 = 6.11, p < 0.001), as well as those aware of organically produced products (t = 3.94, df = 398, p < 0.001), of HACCP (t = 5.41, df = 398, p < 0.001) and ISO (t = 7.24, df = 397, p < 0.001) certification systems are better informed about the market of certified fruits and vegetables (table 4). The average level of agreement with the items of the third factor (M=6.79, std = 1.45) indicates a medium level of confidence consumers have on certified fruits and vegetables. However, ANOVA results shown that women (t = 2.65, df = 399, p < 0.01) express more confidence on the certified fruits and vegetables than men do (table 4) .
Consumers seem to be insecure regarding the certification system of fruits and vegetables, since the average level of agreement with the relevant factor (fourth factor) equals to 4.78 (std = 1.52). Analysis indicated the absence of significant differences according to consumers' socioeconomic characteristics or their knowledge about organically produced products, HACCP and ISO certification systems. The average score of the fifth factor (M=6.99, std = 1.35) indicates that consumers consider in a medium level the supply of certified fruits and vegetables to be insufficient. Consumers are differentiated only according to their age, meaning that elder people consider more insufficient the supply of these products (F 3,396 = 4.723, p < 0.005) in comparison to youngers (table 4) .
DISCUSSION
The present survey dealt with consumers' attitudes towards nutrition and quality and safety in fruit and vegetable consumption in Northern Greece. The main aspects under consideration were concern on food quality and nutrition, on chemical residues and infections, confidence on quality certification systems and satisfaction from the supply of certified fruits and vegetables in the market.
Results indicated that the interest on nutrition and food safety differs according to consumers' socioeconomic profile. Therefore, men, elder consumers, those of lower educational level and respondents not informed about HACCP and ISO certification systems express low interest in nutrition and food safety issues. On the other hand more concerned on nutrition and safety are consumers aware of organically produced products and of HACCP certification system. Noteworthy is that elder consumers have higher confidence on the quality of food they eat. Chemical residues and infected fruits and vegetables are very important factors and increase consumers' concern about the quality of food they consume. However, more concerned on chemical residues were women, while consumers of low educational level consider the lack of infections in the appearance of fruits and vegetables as significant. Consumers' willingness to purchase certified fruits and vegetables is increased despite the higher prices of these products. More willing were women and people aware of organically produced products.
The market of certified fruits and vegetables is known in the respondents of the survey. Elder consumers, of high educational level, aware of organically produced products and of HACCP and ISO certification systems are better informed about this market. However, their confidence on the certified fruits and vegetables is not very high. Finally, the supply of certified fruits and vegetables in the market evaluated as sufficient enough from the consumers with an exception of elders who considered that the market of certified products is not very widely expanded.
Conclusively, it can be pinpointed that Greek consumers of fruits and vegetables are interested to some extend in their nutrition, concern about the quality of food they consume and search for certified fruits and vegetables. Therefore the demand for these products will increase in the near future. The latest need to be seriously considered from the policy makers, in order to develop the adequate strategies for quality certification of fruits and vegetables and food in general, in order to increase consumers' confidence on these products and consequently the demand. In addition, the development of an organised market for quality products in Greece also becomes a need. Fig. 1 
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